EDRF inhibition attenuates the increase in pulmonary blood flow due to oxygen ventilation in fetal lambs.
At birth, pulmonary vasodilation occurs during rhythmic distension of the lungs and oxygenation. Inhibition of prostaglandin synthesis prevents pulmonary vasodilation during rhythmic distension of the lungs but not during oxygenation. Because endothelium-derived relaxing factor (EDRF) modulates pulmonary vascular tone at birth, at rest, and during hypoxia in older animals, we hypothesized that EDRF may modulate pulmonary vascular tone during oxygenation in fetal lambs. We studied the responses to N omega-nitro-L-arginine, a competitive inhibitor of EDRF synthesis, in nine near-term fetal lambs and to drug vehicle in six of these lambs and the subsequent responses to in utero ventilation with 95% O2 in these fetal lambs. In all fetal lambs, prostaglandin synthesis was prevented by meclofenamate. N omega-nitro-L-arginine increased pulmonary and systemic arterial pressures by 28% (P < 0.05) and 31% (P < 0.05), respectively, and decreased pulmonary blood flow by 83% (P < 0.05). In the controls, ventilation with 95% O2 increased pulmonary blood flow by 1,050% (P = 0.05) without changing pressures, thereby decreasing pulmonary vascular resistance by 88% (P = 0.05). During N omega-nitro-L-arginine infusion, ventilation with 95% O2 increased pulmonary blood flow by 162% (P = 0.05) and decreased pulmonary vascular resistance by 74% (P = 0.05). This suggests that EDRF may play an important role in modulating resting pulmonary vascular tone in fetal lambs and in the vasodilatory response to ventilation with O2 in utero.